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WHAT IS ALREADY KNOWN ABOUT
THIS SUBJECT
• Several factors are known to influence

spontaneous reporting of adverse drug
reactions (ADRs). Among them, ‘seriousness’
of the reaction is one of the most important.

• However, evolution in the reporting of
‘serious’ vs. ‘non-serious’ ADRs over time for
the same drug remains unknown.

WHAT THIS STUDY ADDS
• Spontaneous reports mainly involve

‘non-serious’ ADRs during the first years of
marketing and ‘serious’ ADRs later,
particularly for drugs with non-hospital use.

AIM
To investigate trends in spontaneous reporting to the French
Pharmacovigilance system of ‘serious’ (SADRs) and ‘non-serious’
(NSADRs) adverse drug reactions over time.

METHODS
Annual SADR : NSADR ratios were calculated for each drug and their
evolution tested with linear trend tests.

RESULTS
Among the 39 new active substances commercialized in France in
2000, 16 had sufficient data to perform linear trend tests. An increasing
linear relation was found for five widely prescribed drugs, a
non-significant increasing trend for eight others, i.e. drugs mostly used
in hospitals.

CONCLUSION
ADR reports mainly concern NSADRs during first years of marketing.
Reports of SADRs are proportionally more frequent later.

Introduction

Despite the development of several pharmacoepidemio-
logical methods [1, 2], spontaneous reporting of adverse
drug reactions (ADRs) remains the cornerstone of pharma-
covigilance [3, 4]. However, few studies have investigated

chronological trends in spontaneous reporting of ADRs
over periods of time. Weber described a higher reporting
rate in the early years of a product’s life followed by a
subsequent decline [5] and Haramburu et al. found that
unlabelled (‘unexpected’) ADRs were mainly reported
during the early years of marketing [6].
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The ‘seriousness’ of ADRs contributes to reporting of
ADRs [4, 7]. However, the respective trends in reporting of
‘serious’ (SADRs) vs. ‘non-serious’ ADRs (NSADRs) remain
poorly quantified. Thus, the aim of the present study was
to investigate trends in spontaneous reporting of SADRs
and NSADRs to the French National PharmacoVigilance
Network during the 2000s.

Methods

We performed an observational descriptive study using
the French PharmacoVigilance Database (FPVD). This
database has been described previously [8, 9]. Briefly, it
involves all spontaneous reports registered since 1984 in
France. According to French law, every health practitioner
must report ‘serious’ or ‘unexpected’ (unlabelled) adverse
events to their regional pharmacovigilance centre of
which there are 31 in France. ‘Serious’ adverse events are
defined as any untoward medical occurrence that at any
dose results in death, requires hospital admission or pro-
longation of existing hospital stay, results in persistent or
significant disability/incapacity, is life threatening, results
in cancers, congenital anomalies or birth defects, as well
as any medical event that would be regarded as serious
if they had not responded to acute treatment [10].
Reported adverse events are then assessed in the
regional pharmacovigilance centre by a college of spe-
cialists, pharmacologists and clinicians. By consensus, the
college eventually validates the case as an ADR, classifies
it as ‘serious’ or ‘non-serious’ and calculates a causality
assessment score. Causality assessment (imputation) is
performed according to the French method used by all
the Regional Centres of PharmacoVigilance [8, 11]. All sus-
pected ADRs are registered in the FPVD. For each report,
information about the patient (age, gender, medical
history), drug exposure (suspected and other associated
non-suspected drugs), and ADR characteristics (‘serious or
‘non-serious’, ‘expected’ or ‘unexpected’, causality score) is
recorded in the FPVD. A detailed summary of clinical
description is added at the end of each pharmacovigi-
lance case report [8]. ADRs are coded according to the
MedDRA terminology [12].

Among all medicinal products with a new drug
approval in France in 2000, we selected the new active
substances. For each drug, we counted SADRs and
NSADRs recorded from 2000 to 2010 in the FPVD. After
excluding years with less than five ADRs reported, the
annual SADR : NSADR ratios were calculated for each
drug. Lastly, the annual evolution of SADR : NSADR ratios
was tested for linear trend for each drug when at least
five ADRs per year were reported for at least 3 years. We
conducted linear regression and used Student’s t-test
(threshold for a at 5%). Statistical analyses were per-
formed using SAS9.2TM software (SAS Institute Inc., Cary,
North Carolina, USA).

Results

Among 409 new drug approvals, 39 new active substances
were identified. Linear trend tests were performed for the
16 which had sufficient ADR reports for analyses (Table 1).
A significant increasing linear relation of annual SADR : N-
SADR ratios was found for celecoxib, esomeprazole,
peginterferon alpha 2a, pioglitazone and risedronate. The
three most significant increases are illustrated in Figure 1.
A non-significant trend for increasing linear relation was
found for etanercept, interferon alpha, interferon beta,
oxcarbazepine, rosiglitazone, tibolone, trastuzumab and
verteporfine. A non-significant decreasing relation was
observed for galantamine, levetiracetam and a significant
one for oxycodone.

Discussion

Our study allows for the discussion of some interesting
points. It shows that, during the first years of marketing,
reports concern all ADRs, both SADRs and NSADRs. Fortu-
nately, drugs more frequently induce NSADRs than SADRs
and the SADR : NSADR ratio was less than 1. Later, practi-
tioners know the main ADRs of the drug and prefer to
report only SADRs.

This point was demonstrated for most of the drugs
investigated in the study. However, some drugs do not
follow this pattern. The non-linear trend in the increasing
of the SADR : NSADR ratio concerning drugs restricted to
hospital use or prescribed by hospital staff (trastuzumab,
verteporfine, etanercept) could be explained by the fact
that drug-induced ADRs occur mainly in hospitalized
patients and, thus, often prolong the duration of hospital-
ization, reclassifying the ADR as an SADR. Moreover, the
location and the diligent work of French Regional Centres
of PharmacoVigilance in hospitals could induce more
reporting from hospital practitioners than from others.The
decreasing trend observed with levetiracetam, galan-
tamine and oxycodone remains difficult to explain.

Several studies have found that different factors can
affect the reporting of ADRs. Among them, the Weber
effect is the best known. First described in 1984 with seven
non-steroidal anti-inflammatory drugs (NSAIDs), it consists
in a reporting rate adjusted to the number of prescriptions
which increases in the first years of marketing, and then
decreases over time. Typically, the reporting rate peak is
observed at the end of the second year post-marketing [5].
In the United States Food and Drug Administration (FDA)
PharmacoVigilance databases (the FDA Spontaneous
Reporting System and the Adverse Event Reporting
System), five of these seven NSAIDs also demonstrated a
highest reporting peak at the second year post-marketing
[13]. The Weber effect has also been demonstrated with
anti-infective, endocrine, pulmonary, and cardiovascular
drugs in a pharmaceutical company PharmacoVigilance
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system [14]. In the FPVD, unlabelled ADR reporting rates of
10 drugs belonging to various pharmacologic classes fol-
lowed a similar trend (with a peak at the end of the first
year) [6]. The introduction of a new omeprazole formula-
tion led to an early Weber effect [15]. Nevertheless, the
Weber effect has not been demonstrated for all drugs. For
instance, it was not found with vaccines [14]. Similarly, a
study in the FDA PharmacoVigilance databases on four
angiotensin II receptor blockers found an ADR reporting
rate adjusted to the number of prescriptions to be highest
in the first year of marketing, followed by a gradual decline
[16]. Neither may be the Weber curve a class effect: another
descriptive survey in the FDA Adverse Event Reporting
System failed in showing a highest reporting peak the
second year post-marketing for NSAIDs other than those
initially studied by Weber [17]. A similar study in the same
database found an increased number of reports until the
end of the second year for two selective serotonin
re-uptake inhibitors among five [18]. Furthermore, the
Weber effect is controversial. Indeed, in the study con-
ducted by Wallenstein et al., the ADR reporting rate
adjusted to the number of prescriptions was not consis-
tent with the Weber curve for four NSAIDs. Among them,
two were originally studied by Weber [17]. Nonetheless, we
should highlight the fact that the UK PharmacoVigilance
database, as well as the French one, registers reports from
health practitioners. The Weber effect describes their
reporting habits.This is not the case of the FDA databases,
in which patients report adverse events. For every patient
who receives a drug, the drug is new, whatever the delay
from the first marketing. As a result, it is not surprizing that
the Weber effect does not apply to such databases.Ta
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Figure 1
‘Serious’ : ‘non-serious’ adverse drug reaction (SADR : NSADR) ratios over
time for esomeprazole, peginterferon-a2a, and pioglitazone (Student’s
t-test for linear trend, P < 0.01). *Only seven ADR reports for the
2010 pioglitazone ratio. esomeprazole ( ); peginterferon-a2a ( );
pioglitazone ( )
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Nevertheless, the Weber effect as well as the one we
describe here are not consistent for all drugs. Indeed, many
other factors may interact with reporting and perhaps with
temporal trends in reporting: the unexpected nature of the
ADR and its familiarity to physicians, the length of time the
drug has been on the market, the religion of the area, the
main characteristics of drug regulation in the country and
the seriousness of the ADR [4].

Some limitations of our study should be discussed. The
threshold of at least five reported ADRs for at least 3 years
is arbitrary. When the annual numbers of reported ADRs
are very sparse, the trends observed could be due to
chance. However, except for oxycodone, the significant
trends that we observed involved drugs with high annual
numbers of reported ADRs, and available for at least 8
years. When performing the linear trend tests, we did not
include any correction for multiple tests. As a result, some
of our results could be statistically significant by chance.
Only the lowest P value may be truly significant (the drugs
shown in Figure 1). However, we performed 16 tests at the
a threshold of 5%. As a result, only one test (exactly 0.8
test) could be significant by chance.

We describe here, for the first time, a chronological
trend in notification of SADRs (vs. NSADRs). There is a
marked increase after 2 to 3 years of marketing. Since post-
marketing surveillance of drugs is based on spontaneous
reports of ADRs worldwide, the present results should be
borne in mind when trying to detect new drug safety
alerts. It could also suggest difficulties in detecting delayed
or rare NSADRs.
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